Background {#Sec1}
==========

Individuals receiving genetic test results are frequently the gatekeepers of information that might be relevant to their genetic relatives. Indeed, the dissemination of genetic information within a family may be impacted by numerous factors, such as divorce, family estrangement, adoption, and wanting to prevent stress and anxiety \[[@CR1], [@CR2]\]. However, some probands (that is, the first person in a family in whom the genetic nutation is identified) or another family member where there is incapacity in the proband, choose not to communicate the information regarding their test results and their potential impact to at-risk relatives; others fail to despite their intention to do so and having opportunities where this may have occurred \[[@CR3]\]. Hereafter the former is referred to as active non-disclosure and the latter as passive non-disclosure. Accordingly, genetically at-risk relatives may be deprived of the chance to make informed choices about whether to seek genetic testing and take action in light of results \[[@CR1], [@CR4]\]. Previous research indicates that even when an individual recognises his or her responsibility to convey pertinent genetic information to relatives, the communication process is not always straightforward \[[@CR1]\]. Factors include wishing to avoid causing anxiety and distress among family members, or a lack of confidence about how to deliver the information \[[@CR1]\]. Studies also highlight that genetic health professionals (GHPs; i.e. clinical genetics specialists (CG), genetic counsellors (GC) and other medical specialists with genetics expertise) are rarely informed of a proband's intention to actively not disclose genetic test results \[[@CR1], [@CR5]\]. Where it is identified, active non-disclosure can often be addressed during counselling. However, passive non-disclosure often remains undiscovered \[[@CR5]\].

Genetic counselling is inherently familial \[[@CR2], [@CR6]\]. Depending on the genetic condition in question, various concerns may arise as to the nature of the disclosure, its timing, identifying the individuals at risk and arbitration of who should be informed \[[@CR1]\]. GHPs need to be aware of complex family dynamics and reasons for non-disclosure, to be able to counsel the proband appropriately and promote accurate and effective disclosure of pertinent information within the family \[[@CR2], [@CR7]\]. While it has been shown that in most cases, probands are willing to share genetic information with first-degree relatives \[[@CR8], [@CR9]\], they do not seem to feel a responsibility to inform family members with whom they are not in touch or to relatives more distantly related than first-degree \[[@CR2], [@CR8]\]. When faced with a situation in which a client refuses or otherwise fails to inform their at-risk family members, GHPs face a conflict \[[@CR8]\] between their responsibility to maintain client confidentiality and their desire to prevent harm and promote the interests of at-risk relatives. An additional factor in disclosure processes is relatives' autonomy and purported right not to know \[[@CR2], [@CR10], [@CR11]\].

The ethical obligation to prevent harm to at-risk relatives and promote the duty of care by GHPs is in conflict with Privacy laws and professional regulations that prohibits disclosure of information to a third party without the consent of the proband (duty of confidentiality). Australia is a federated nation made up of six states, and 10 territories (two of which have a limited right of self-government). The federal Privacy Act (1988) applies to all health professionals working in commonwealth bodies and private sector companies with an annual revenue over 3 million dollars. This would include GHPs working in certain private practice settings, but not those working in state public hospitals - where the majority are currently employed. To address the ethical aspects of the duty of care in regard to at-risk genetic relatives and the conflict with the duty of confidentiality to the probands, in 2006, amendments to section 95AA of the Australian federal Privacy Act 1988 were introduced, allowing for the disclosure of relevant genetic information to at-risk genetic relatives without the client's consent, if there is 'reasonable belief' that disclosure is necessary to "lessen or prevent a serious threat to the life, health or safety" of the relatives. Importantly, while the amendment permitted overriding the duty of confidentiality and allowed the disclosure without consent, the amendment did not confer a duty to warn. The amendment also marked a change in the definition of the threat, which previously required it be imminent. The amended Privacy Act enabled the Privacy Commissioner to approve Guidelines developed by the National Health and Medical Research Council, published in 2009 (and amended in 2014) \[[@CR12]\], outlining a framework that provides medical practitioners working in the private sector with nine central steps that must be met when choosing to disclose necessary information without the proband's consent.

However, as the majority of Australian GHPs work in state-based public hospitals, they are not bound by the commonwealth Act. GHPs working in the public system in each State and the two self-governing Territories operate under relevant legislation and regulatory instruments, but in most Australian jurisdictions there remains a lack of harmonisation with the federal legal instruments governing genetic non-disclosure \[[@CR13], [@CR14]\]. New South Wales (NSW) is an exception to this general status quo. In 2012 NSW introduced the *Health Legislation Amendment Act 2012* to amend several distinct Health Acts, including the *Health Records and Information Privacy Act 2002*. This allowed the NSW Information and Privacy Commissioner to approve the NSW Health Privacy Guidelines \[[@CR15]\] which effectively synchronised NSW and federal regulation of the disclosure of genetic information by medical practitioners without consent. So, medical practitioners with clinical genetics expertise working in the NSW Public System as well as those in private practice are now effectively governed by the same regime for responding to non-disclosure. See Table [3](#Tab3){ref-type="table"} for a summary of the Guidelines.

Awareness or understanding of privacy guidelines governing the practice of GHPs is an important component of professional practice, but data from previous international studies suggests that this is lacking \[[@CR10]\]. These studies also suggest that in practice GHPs do not break client confidentiality as often as previously indicated in hypothetically-based studies \[[@CR16]--[@CR18]\], acknowledging that most non-disclosure cases are not intentional (passive) and often resolve on their own after counselling, time and assistance \[[@CR19]\]. There are both legal and ethical aspects of disclosure without consent, described by Dove et al. (2019) as co-existing duties: "a duty of confidentiality owed to the patient and a putative duty of care to the patient's close relatives" \[[@CR20]\]. There is international debate over a GHPs' legal duty to warn relative/s where protection of a proband's privacy and confidentiality may lead to potential serious harm for a relative/s \[[@CR13], [@CR21]\]. Illustrative of this is the ongoing UK legal case of *ABC v St George NHS Trust* where a father who had recently been diagnosed with Huntington disease refused consent for his neurology team to disclose this genetic information to his pregnant daughter. Disclosure was subsequently and unintentionally made to ABC that her father had Huntington disease (and therefore she was at 50% risk of also developing the condition) after she had given birth \[[@CR20]\]. The current appeal is ongoing. Initially the case that the Defendants (St George NHS Trust) had a relationship with the Claimant (ABC) leading to a duty of care: "to take reasonable steps to prevent the claimant from suffering injury" and that the Defendants should have provided information "in a timely manner when it was known, or ought to have been known, that the Claimant was pregnant" and that the Claimant should have been given the opportunity for "urgent diagnosis and testing" was struck out -- see EWHC 1394 (QB) (\[2015\]) \[[@CR22]\]. The Claimant (ABC) appealed to the Court of Appeal, who allowed the appeal against the striking out, deciding that she did have an arguable case in negligence (and under the Human Rights Act 1998- see \[2017\] PIQR P15, \[2017\] EWCA Civ 336 \[[@CR23]\]. The matter was sent back to the High Court for trial which is currently in process. The findings have the potential to impact regulation in jurisdictions not only in the UK but more broadly as it will be important for GHPs to be clear of their roles, responsibilities and boundaries \[[@CR14]\]. Thus, exploration of NSW GHPs' awareness of, or whether they act in accordance with, guidelines introduced to facilitate disclosure of genetic information without consent may inform any future support needed with the introduction of such legislation in other jurisdictions. To this end, this study was designed to evaluate three central elements in relation to GHPs and the NSW Health Privacy Guidelines: (1) awareness, (2) knowledge of the guidelines' content, limits and clinical application, and (3) confidence to take on the role of disclosure without consent.

Methods {#Sec2}
=======

Sample and recruitment {#Sec3}
----------------------

GHPs were eligible to participate if they had worked for over a year (or one-year full-time equivalent) in the role of a genetic counsellor, a clinical geneticist or other medical specialist with genetics expertise (such as in cancer or laboratory genetics) in NSW within the 3 years previous to the study implementation (June 2016). Participants were recruited via e-mails through Listservs to members of the NSW Genetic Counsellors' Network (NGCN), the NSW branch of the Australasian Association of Clinical Geneticists (AACG) and the NSW branch of the Human Genetics Society of Australasia (HGSA). Additionally, the study was promoted during genetics services journal club meetings in two Sydney tertiary hospitals, and at two conferences in 2016: HGSA and Familial Aspects of Cancer: Research and Practice. Participants implied their consent through submitting their questionnaire after having acknowledged that they had read the Participant Information as approved by the University of Sydney's Ethics Committee (see Additional file [1](#MOESM1){ref-type="media"}).

Survey instrument {#Sec4}
-----------------

The online questionnaire was developed by the research team, piloted and hosted via Survey Monkey (Survey Monkey Inc. San Mateo, California, USA). Items were guided by the literature \[[@CR10], [@CR16]--[@CR18]\]. The survey was divided into five different sections -- demographics, awareness and theoretical knowledge, clinical scenarios to assess application knowledge, attitudes and confidence, and previous experience with clients who actively refused to notify at-risk relatives.

Scenarios.

Four representative clinical scenarios were included. These are summarised in Table [1](#Tab1){ref-type="table"}, with full scenarios in Additional file [1](#MOESM1){ref-type="media"}, questions 11--14. Table 1Summary of case scenariosNumberCaseScenario summary1Genetic risk with implications to genetic relativesA 26-year old woman affected with breast cancer and a *BRCA1* mutation carrier who actively refused to inform her older sister of the potential risk2Genetic risk with no implications to genetic relatives, but potential threats to relatives' offspringA woman identified as an X-linked haemophilia carrier, following the birth of an affected son, who actively refused to inform her sister of her potential carrier status and possibility of an affected pregnancy.3Genetic risk with implications to genetic relatives and relatives' offspringA woman identified as a Fragile X carrier, following the birth of an affected son, who actively refused to inform her sister of potential carrier status and risks, and possibility of an affected pregnancy.4Genetic risk with implications to genetic relatives and their unborn childrenA 29-year old man identified with a balanced chromosome translocation, following an investigation of his partner's history of recurrent miscarriages, who actively refused to inform his sister of her risk of having the same translocation and potentially multiple miscarriages.

Embedded education {#Sec5}
------------------

After submitting their questionnaires, participants were provided with a link to a questionnaire answer sheet (developed by the research team) relating to the survey items that tested knowledge (see Additional file [2](#MOESM2){ref-type="media"}) and a link to a Centre for Genetics Education webpage containing the *NSW Guidelines* Fact Sheet \[[@CR24]\] .

Data collection and analysis {#Sec6}
----------------------------

Data collection was anonymous and took place over 4 months. Three reminders were sent out during this period: 1) 2 weeks after the survey opening, 2) 4 weeks after the survey opening, 3) 3 months after initiating data collection. The data was downloaded into Excel and SPSS v 23.0 (IBM Corp: SPSS Statistics for Windows Version 23.0, Arnouk, NY, IBM Corp) for analysis. After data cleaning, theoretical knowledge (questions 9--10) and clinical application knowledge (questions 11--14) data was dichotomised into correct (1) or incorrect/ unsure (0) responses. A cumulative knowledge score was calculated and scores above the median for non-parametric data or above the mean for parametric data were classified as "good knowledge" (1) or "poor knowledge" (0). Chi square tests were used to identify associations between demographics, confidence and knowledge scores.

Results {#Sec7}
=======

Sample {#Sec8}
------

In total, 37/ 44 responses were valid for analysis. Of the 7 invalid responses, one was blank, and six others were rejected as they did not meet the inclusion criteria or omitted demographic data. Respondents included clinical geneticists/medical specialists with genetics expertise (*n* = 8) and 29 genetic counsellors (including a social worker working in a genetics service) (see Table [2](#Tab2){ref-type="table"}). The majority reported being employed in a genetic counselling role, most had at least 2 years of experience in the field of clinical genetics, and nearly half had worked in the field for at least 11 years. The majority of the respondents were employed in roles in the public sector only: with approximately half working in specialty areas, a quarter in general genetics only, and a third were working in both general and specialty areas. Table 2Participants' demographic informationTotal number of participants43Profession HGSA Certified Genetic Counsellor15 Associate Genetic Counsellor14 Clinical Geneticist/Medical specialist with genetics expertise8Area General genetics only9 Specialty only (e.g. cardiac, familial cancer, prenatal, etc.)14 Both general and specialty14Years of practice in the field of genetics 0--1 years4 2--5 years9 6--10 years8 11--15 years9 16+ years7Workplace Currently not practicing as a genetic health professional1 Metropolitan genetics service30 Regional genetics service4 Outreach genetics serviceSector Public only31 Private only3 Both public and private3Gender Female29 Male8

Knowledge of guidelines {#Sec9}
-----------------------

Two thirds of respondents (23/37) reported having read the NSW Health Privacy Guidelines prior to completing the survey, and many (22/37), demonstrated "good knowledge" of the Guidelines, scoring above the median of 9/14 (range 4--13) (Table [3](#Tab3){ref-type="table"}). A significant association was identified between "good" theoretical knowledge score and having read the guidelines (χ^2^ = 8.91. df = 1, *p* \< 0.05). No association was found between a 'good' theoretical knowledge score and any of the demographic factors. Table 3Australian Federal and NSW State guidelines on the use and disclosure of genetic information to a patient's relatives for health professionals and theoretical and clinical application of the GuidelinesGUIDE LINEDESCRIPTIONTHEORETICAL KNOWLEDGEAPPLIED KNOWLEDGEQNCORRECTINCORRECTUNSUREQNCORRECTINCORRECTUNSURE1Use or disclosure of genetic information without consent may proceed only when the authorising medical practitioner has a reasonable belief that this is necessary to lessen or prevent a serious threat to the life, health or safety of a genetic relative.10a1419411A249410d1015211B266513A1120613B3268New South Wales Health, 2014, p. 510c1761412A266512B1315914A13131114B161292Specific ethical considerations must be taken into account when making a decision about whether or not to use or disclose genetic information without consent.10e34033Reasonable steps must be taken to obtain the consent of the patient or his or her authorised representative to use or disclose genetic information.10e4The authorising medical practitioner should have a significant role in the care of the patient and sufficient knowledge of the patient's condition and its genetic basis to take responsibility for decision-making about use or disclosure.10b281465Prior to any decision concerning use or disclosure, the authorising medical practitioner must discuss the case with other health practitioners with appropriate expertise to assess fully the specific situation.10b242116Where practicable, the identity of the patient should not be apparent or readily ascertainable in the course of inter-professional communication.10j31157Disclosure to genetic relatives should be limited to genetic information that is necessary for communicating the increased risk and should avoid identifying the patient or conveying that there was no consent for the disclosure.10i360110j311510k99198Disclosure of genetic information without consent should generally be limited to relatives no further removed than third degree relatives.10f25489All stages of the process must be fully documented, including how the decision to use or disclose without consent was made.10m3601

All but one participant (36/37) were aware that all steps of the process, including reasoning to disclose information to genetic relatives, should be fully documented (guideline 9) and that disclosure without consent should be limited to information that is necessary for notifying a relative of an increased genetic risk (guideline 7). Most (31/37) were also aware that disclosure should avoid identifying the client if possible (guidelines 6 and 7) and 34/37 that specific ethical considerations (guideline 2) must be deliberated during the decision-making process. Many (25/37) were aware that disclosure without consent should generally be limited to recipients no further than third-degree relatives (guideline 8).

However, only half of participants (19/37) were aware that the proband should be notified of the disclosure unless there is 'contradictory indication' not to do so (guideline 8); and only 17/37 were aware that disclosure without consent does not apply to genetic information that solely presents a threat to an unborn child, but that it does apply if there is a psychosocial risk to a pregnant woman (New South Wales Health, 2014, p. 5). Only 19/37 participants were aware that the guidelines are relevant in the public and private sector. Imminence of a "threat to the life, health and safety" of a genetic relative is not a requirement for disclosure without consent (guideline 1), however, only 14/37 correctly recalled this. Further, only 10/37 participants were aware that while the guidelines facilitate disclosure without consent, there is no legal obligation to use or disclose a client's genetic information to lessen or prevent a serious threat to genetic relatives (that is, no duty to warn and override the duty of confidentiality) (NSW Health, 2014, p. 5). Lastly, only 9/37 participants were certain that disclosure should avoid conveying that there was no consent for disclosure (guideline 7).

The majority of participants (28/37) were aware that the authorising health professional in the process of disclosure without consent must be a medical practitioner who assumes a significant role in the care of the client (guideline 4). In addition, 24/37 participants were aware that discussions with other health professionals with appropriate expertise are required during the process of deciding whether disclosure without consent is appropriate (guideline 5). However, only 17/37 were aware that the authorising medical practitioner is able to identify other appropriately trained professionals such as genetic counsellors to assume the role of disclosure (NSW Health, 2014, p. 25: Table [3](#Tab3){ref-type="table"}).

Clinical application of the guidelines {#Sec10}
--------------------------------------

In comparison to theoretical knowledge, only 18/37 were considered to have "good" knowledge of the clinical application of the Guidelines, scoring above the mean of 3.77 + 1.6 (SD) for the eight questions related to the four clinical scenarios summarised in Table [1](#Tab1){ref-type="table"}.

### Scenario one (Q11A, 11B) {#Sec11}

#### Genetic risk with implications to genetic relatives -- identification of a BRCA1 mutation potentially presenting a threat to a current first-degree relative {#FPar1}

Most participants (24/35) correctly identified that disclosure without consent of an increased genetic risk, would be in accordance with the NSW Privacy Legislation (2012) and Health Privacy Guidelines, as there are measures to lessen or prevent the threat to relatives (as there is a relevant family history). Most (26/35) also recognised that disclosing information without consent, solely on the grounds that there is potential harm to relatives' future children, would not be in accordance with the Guidelines.

### Scenario two (Q12A,12B) {#Sec12}

#### Genetic risk for an X-linked condition with no implications to current genetic relatives but a potential threat to future genetic relatives {#FPar2}

Where the genetic risk (i.e. X-linked haemophilia) presents no direct threat to a potential carrier, most participants (26/35) correctly identified that disclosure without consent would not be in accordance with the guidelines.

### Scenarios three and four (Q13A, 13B and 14A, 14B) {#Sec13}

#### Genetic risk for Fragile X or a balanced chromosome translocation with implications to current and/or future genetic relatives {#FPar3}

If the genetic risk in question (i.e. Fragile X or balanced chromosome translocation), presents a threat to a current genetic relative such as primary ovarian insufficiency (due to Fragile X) and higher miscarriage rate (due to a balanced translocation), disclosure without consent *would* be in accordance with the NSW Guidelines as there are measures to lessen or prevent the threat to at-risk relatives. However, only 11/35 (Fragile X scenario) and 3/35 (balanced translocation scenario) participants correctly recognised that disclosure was appropriate. Only 13/35 (Fragile X) and 16/35 (balanced translocation) participants correctly identified that disclosure in the interest of relative's future children would not be in accordance with the Guidelines. There was no association between 'good' theoretical and 'good' applied clinical knowledge, however there was an association between 'good' applied clinical knowledge score and years in practice (χ^2^ = 12.21, df = 4, *p* \< 0.05). There was no association with any other demographic factor.

Attitudes and confidence {#Sec14}
------------------------

Only a medical practitioner can authorise disclosure without consent. However, only 5/7 practicing clinical geneticists/medical specialists correctly identified that this was their role and two were unsure. In addition, only 6/27 genetic counsellors correctly identified that they are *not* authorised under the Guidelines to take on the lead role of disclosure (they can assume the role if authorised by a medical practitioner); 9/27 responses were incorrect, 14/27 participants were unsure. While 19/35 reported feeling confident in their knowledge to properly manage the process of non-disclosure without consent, there was no association between confidence and 'good' theoretical knowledge or 'good' applied clinical knowledge. However, 31/35 expressed interest in further education and training on managing the process of disclosure without consent.

Experience with active non-disclosure {#Sec15}
-------------------------------------

In total, 24/32 participants thought they would encounter 1--3 cases of active non-disclosure over the next 12-months. Thirteen participants (6 certified genetic counsellors; 3 associate genetic counsellors /social worker, and four clinical geneticists/medical specialists; 8 with \> 10 years-experience), provided comments on a particular case or generic comments on examples of non-disclosure seen. Overall, participants highlighted four main points about active non-disclosure: (1) it does not occur frequently, (2) health professionals often have no way of knowing whether a client has disclosed genetic information to at-risk relatives, (3) health professionals will rarely have relatives' contact information, and (4) most cases of active non-disclosure resolve with time and discussion, or via an affected relative. For example:"*"The above are the only two cases of active non-disclosure that I have encountered (that patients have admitted to me) in 20 years in genetics. In both instances, there was no way for me to contact the at-risk relative. This is by far the most likely scenario."* (P2, CG)."

Of the 7 case examples provided (Table [4](#Tab4){ref-type="table"}), the most common examples of active non-disclosure involved parents who did not communicate their results to a minor, or adult children (*n* = 3). Reasons included to protect a minor, or the proband did not want to worry young adults. There were also probands reported (*n* = 4) who did not want to disclose their child's or their own genetic status results to at risk relatives (including siblings and cousins). Reasons included: the proband did not want to disclose their child had a condition; it was seen as the proband's own business; the proband felt their relative(s) would not share genetic information with them, or estrangement. Although 2/7 of these self-reported cases remained unresolved, and 1/7 was only resolved after a relative became pregnant, others resolved when other affected relatives were identified, or a genetics health professional supported the client in writing their own family letter."*"... over the course of a few contacts with the patient, I challenged \[X's\] beliefs and we worked together to write a letter that could be distributed to the family anonymously."* (P10, GC)." Table 4Examples of active non-disclosure reported by participantsROLEEXPERIENCECONDITIONPROBANDREFUSED TO DISCLOSE TOREASON FOR NON-DISCLOSUREDISCLOSUREClinical Geneticist P4216+ yearsCarrier of a severe X-linked disease (female)ParentDaughterParent refusedRESOLVED -- informed when pregnant.Genetic counsellor (cert) P2911--15 yearsHereditary Creutzfeldt Jacob Disease (Fhx) gene mutation carrier (female)ParentChildrenUnable to disclose as did not want to cause concernUNRESOLVEDGenetic counsellor (cert) P222--5 yearsLynch syndromeParentChildrenWorry, guilt, anxiety for childrenUNRESOLVED via genetic counsellingGenetic counsellor (Associate) P256--10 yearsBalanced translocationFemaleAt-risk relativesDid not want to disclose child had a genetic condition, felt family would treat child differentlyRESOLVED via other relativesGenetic counsellor (cert) P206--10 yearsMyotonic dystrophy (DM1)Adult maleRelativesIt was only his (proband's) businessRESOLVED via other relativesGenetic counsellor (cert) P126--10 yearsNot-specifiedFemaleCousinsThey wouldn't care about meRESOLVED via ongoing genetic counsellingGenetic counsellor (Associate) P352--5 yearsCancer (male)MaleExtended Family membersDid not have a close and open relationship with extended familyRESOLVED via ongoing genetic counselling -wrote a family letter

A number of participants gave an overview of reasons for active non-disclosure that had been reported to them. These included parents refusing to tell their children to protect them; treatment fatigue; dealing with a diagnosis/prognosis; being overwhelmed; and not understanding the result and implications for relatives of a cancer diagnosis. One example of passive non-disclosure was also provided where the proband wanted to wait until they themselves were ready to disclose.

Views on the guidelines {#Sec16}
-----------------------

A few participants provided feedback: 1). The guidelines do not consider the future harm to a parent of birth of a child with a genetic condition. 2). There is no guideline regarding disclosure to a non-biological relative who may nevertheless be a relevant individual, for example pregnant women. 3). Those who engage in non-disclosure are unlikely to provide contact details for relatives. 4). Maybe it is sufficient to know that the guidelines and legislation exist, and one can easily access that information as and when required."*".....There's not much point in me memorising the details of legislation which may well have changed by the time I need to use it (if ever). It's enough for me to know that rules exist and to have the intention that if the situation ever arises, I will find out what they are, and apply them."* (P45, CG)."

Discussion {#Sec17}
==========

The majority of NSW GHPs who participated in the study demonstrated 'good' theoretical knowledge of content of the NSW Health Privacy legislation and Guidelines \[[@CR15]\]. This was associated with having previously read the guidelines. However, 'good' knowledge of how the guidelines apply clinically was only associated with the number of years in practice. Nevertheless, results suggest that many GHPs lacked understanding of the scope and clinical application of guidelines regarding disclosure of genetic information without consent in NSW, especially in circumstances of a less direct threat, or disclosing genetic risks presenting threats to an unborn child. Therefore, it is not surprising that half of the participants did not feel confident in their knowledge to manage the process of disclosure without consent and were uncertain of their professional responsibility.

Research conducted by Clarke et al. (2005) suggest that active non-disclosure is uncommon \[[@CR1]\]. Communication barriers within a family are commonly addressed during consultations, where healthcare professionals support probands to promote adequate dissemination of genetic information. While participants in the study reported here described previous experiences with potentially active non-disclosure, they indicated that many instances are able to be resolved with discussion and time, although a few cases remained unresolved, even after follow-up. Several clinical geneticists/medical specialists were unsure if it was their role to take on professional responsibility for disclosing without consent, and a third of genetic counsellors incorrectly believed they had a professional responsibility and they had the appropriate authority. Further clarification and education about this process would therefore be beneficial.

Traditionally, GHPs have been trained to follow an individual rather than a familial approach to disclosure, in which they provide clients with information and support that allow each individual to make their own independent choices \[[@CR2], [@CR6]\]. When faced with a client who actively refuses to disclose information to at-risk relatives, it has been reported that professionals are more likely to prioritise perceived client autonomy over the responsibility to family members \[[@CR10]\]. Strategies recommended by participants in this study included use of a communication tool to identify cases of active or passive non-disclosure that would benefit follow up. Other online resources to facilitate communication have been recommended and supported by governing legislation in some countries such as France \[[@CR19], [@CR25], [@CR26]\].

Practice implications {#Sec18}
---------------------

Technological advances, expanding knowledge and mainstreaming in genetics are likely to raise more ethical and professional challenges for all health professionals. It is therefore vital that health professionals continue to carefully consider proband's interests but also recognise that in genetics there may also be responsibilities to relatives too -- depending on circumstances. The increasing need to balance the dual duties to maintain the confidentiality of the patient and limit the harms to at-risk genetic relatives brings in to focus both legal and ethical issues and cases such *ABC* vs *St George* may inform health professionals' ongoing legal responsibilities \[[@CR13], [@CR20], [@CR22], [@CR23]\]. Therefore, the data presented in this study should be regarded as a first step in identifying potential areas of importance to highlight for GHPs (or other health professionals engaging in the provision of genetic information) regarding current privacy law and guidelines informing clinical practice, and how best to promote future changes so as to increase health professionals' theoretical and practical knowledge. The study also highlights the level of complexity regarding this issue and the need for further clarification around legal obligations and permissions of healthcare professionals (guidelines 1, 4, 5), when there is a threat to an unborn child(ren) (guideline 7) and disclosure process (guideline 8). Healthcare professionals could benefit from further education and support to facilitate clinical application of guidelines when dealing with non-disclosure in practice. Given the differences in Federal and State \\Territory legislation and guidelines in Australia, an Australia-wide approach is likely to be more effective; with training through national websites, webinars, conferences, seminars, and more interactive sessions \[[@CR14]\].

Research recommendations {#Sec19}
------------------------

Primary healthcare professionals and medical specialists are the gatekeepers between clients and genetic services. As genetics is progressively implemented into clinical practice (including non-genetics specialities), it is likely that a wider range of health professionals will be ordering genetic tests and providing genetic counselling. Future studies should explore the experiences and skills of non-genetic health professionals in dealing with potential conflicts between client confidentiality and responsibilities to genetic relatives. It will be extremely important to involve these professionals in future research, as educational tools and comprehensive guidelines, stating their responsibilities and limitations, will need to be targeted to their specific needs and practice.

Study limitations {#Sec20}
-----------------

While it is estimated that there are 153 practicing genetic counsellors/clinical geneticists/medical specialists listed as NGCN, AACG and/or HGSA members working in NSW, it is difficult to determine the exact response rate. We were unable to monitor the number who received an e-mail invitation for the survey or were aware of the survey through promotion at the conferences, and how many opted not to participate.

Conclusions {#Sec21}
===========

There are ongoing ethical and legal debates as to whether healthcare professionals have a responsibility to genetic relatives to disclose genetic information when there is a serious risk. When a proband fails to disseminate genetic information to at-risk relatives, healthcare professionals must balance the client's interests (i.e. privacy and autonomy) against genetic relatives' putative right to know. In this small Australian study, many professionals were aware and understood various aspects of the relevant legal Guidelines, however, there was uncertainty of the scope and clinical application of the current legislative and regulatory framework. The Australian health system is a mix of both private practice and government (public) services engendering complexity in the regulatory framework which may have added to the uncertainty and which may not be present in countries with a health service that is largely public. Nevertheless, these findings suggest that if legislation for disclosure to genetic relatives without consent is introduced, there is a need for education to increase awareness and support genetic health professionals in the application of the underpinning guidelines within their healthcare system. Additionally, effective education and training strategies are likely to be relevant for introduction of further legislation and guidelines in the future, especially around interpretation of nuanced exceptions and professional responsibility for implementation of recommendations in the clinic.
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